The road network development programme, as well as planning and design of transport systems of cities and agglomerations require complex analyses and traffic forecasts. It particularly applies to higher-class roads (motorways and expressways), which in urban areas, support different types of traffic. Usually there is a conflict between the needs of long-distance traffic, in the interest of which higher-class roads run through undeveloped areas, and the needs of bringing such road closer to potential destinations, cities [1] . By recognising the importance of this problem it is necessary to develop the research and methodology of traffic analysis, especially trip models.
INTRODUCTION
Trips within the agglomeration divides into four basic types: trips of the suburban area inhabitants carried out inside this area (within individual municipalities and between them), trips of the suburban area inhabitants connected with the main city of the agglomeration, trips of inhabitants of the main city of the agglomeration related to the suburban area, trips of inhabitants of the main city of the agglomeration, inside this city.
In models developed for the agglomerations, the trips of inhabitants of the main city are better described because they are usually subjected to transport research. The research is less frequently carried out in the suburban areas, and if so, the trips related to the main city are examined more often than other trips (between suburban cities/municipalities). It usually results from a misunderstanding of the suburban area significance for the transport system analyses of a large city and willingness to reduce the research costs. Insufficient information about the trips in the area around the main agglomeration city force to use simplified demand models, e.g. coming down to a description of all types of trips with two models: a model of the trips of inhabitants of the main city, mapping both trips inside this city and outbound trips from the city (if possible, based on the results of a comprehensive traffic survey), a model of trips of the suburban area inhabitants, mapping trips inside individual municipalities, between municipalities and trips connected with the main city of the agglomeration.
However, in case of the trips carried out by the suburban area inhabitants, such an approach is too generalised. The application of the same mobility parameters, resistance function, modal split, etc.
for trips inside the suburban area and for trips from the area to the main city does not allow to determine the number of generated trips and their spatial distribution (trip matrix) precisely enough.
At the stage of the calibration of models, it often results in the necessity of interfering in the resulting matrices, their reduction or increase. The suburban area is very heterogeneous from the perspective of travel behaviours. The municipalities are characterised by different trip potentials generated to the suburban area and to the main city. It requires an individual approach at the traffic generation stage. Within the framework of the INMOP 3 1 research project [2] [3], it was attempted to enrich the methodology of building local trip models thanks to the use of the mobile operators' data on the SIM card movements. This type of data makes it possible to build a trip matrix for any hour, for any day of the week and any period of the year. They can also be aggregated in any way, e.g. for daily matrices [4] . The data were obtained for Warsaw (divided into districts) and for 60 municipalities of the suburban area (Warsaw agglomeration). For the purpose of analyses, a period of 15-17 November 2016 (Tuesday-Thursday) was used as representing typical behaviours on weekdays in the autumn.
TRIP ANALYSIS IN THE AGGLOMERATION BASED ON SIM DATA
As part of INMOP 3, the data on movements of SIM cards users which moved between the assumed individual suburban area municipalities, between districts in Warsaw and between the suburban area municipalities and Warsaw districts, were used. Internal trips (within municipalities and districts)
were omitted. The trip matrices were developed on the basis of data from the SS7 signalling network of the T-Mobile Poland telecommunications operator. These data contain detailed information (among others, call time, and IMSI -the unique number assigned to each SIM card) for each mobile phone connection with base stations called BTS (within the TMPL -T-mobile Poland network), but without distinction of the means of transport (data from SIM cards do not allow this). From the entire collection of SIM cards at the operator's disposal, those whose users gave marketing consents to the data analysis were taken. In total, 0.47 million trips were analysed in the area of Warsaw agglomeration. By virtue of the specificity of the analysed data in the trip definition, the assumption of the maximum 3 hours stop time was adopted. It means that the SIM card user movement from A municipality to B municipality and stopping for time longer then 3hours in C municipality is respectively treated as two trips A to C & C to B. If the stop time is shorter then 3 hours it is treated as a one trip.
The necessity of data anonymisation forced the elimination of some trips, e.g. in the data aggregation in case of the small number of trips (resulting from a high level of data details, i.e. data presented in an hour, not during the day). When aggregating data, it was assumed that when travelling, the number on a given relation is equal to or less than 5, the average value of all these trips (whose value was less 1 The project "Principles of road traffic forecasting including other means of transport" ["Zasady prognozowania ruchu drogowego z uwzględnieniem innych środków transportu"] implemented in the period from doubt on effectiveness of using the simplified traffic generation models in the agglomeration. By analysing the share of trips to Warsaw in relation to all the generated trips in the suburban area, it was observed that in 1/3 municipalities, more than 40% of the trips take place to Warsaw. In turn, in 1/3, this share is much smaller, less than 25%. It means that in the local model, there should be the areas for which the trips to Warsaw constitute the majority of trips (e.g. Ząbki 73%) and those for whom the trips to Warsaw do not exceed 15% (e.g. Zakroczym -rural area). 
TRIP GENERATION
In the traffic generation model, the variables describing the characteristics of travellers to and from particular transport zones are used. They usually come from surveys or statistical databases.
Depending on the trip purpose, the used means of transport and trip periods, it is possible to apply different variables describing trips demand [5] . In case of the agglomeration model, apart from the The SIM card movement analysis results were used to introduce calibration factors, individually for each municipality in the suburban area, separately for trips in the suburban area, for trips related to
Warsaw and for the trips of Warsaw inhabitants connected with the suburban area:
the trip generation coefficient in the suburban area, which changes the mobility in a given transport zone, affect the matrix size change (Gen-S), the coefficient generating the trips related to Warsaw, which changes the mobility of trips related to Warsaw in a given transport zone, affects the matrix size change (Gen-W), the absorption coefficient of trips in the suburban area, which changes the transport zone attraction, does not affect the matrix size, and it has an impact on the spatial distribution change and it concerns variables describing the workplaces, i.e. data burdened with high uncertainty (Abs-S), the absorption coefficient of the Warsaw inhabitants' trips connected with the suburban area, which changes the transport zone attraction, does not affect the matrix size, and it has an impact on the spatial distribution change; Abs-W -it adopts the values lower or equal to 1, th eattraction of large shopping centres coefficient (WOH).
It allowed to create a separate description of trip behaviours to and outside Warsaw. Therefore, the possibility of mapping the local conditions, which affect the traffic generation and absorption values, was introduced into the agglomeration scale. The rules of determining the trips potentials of the suburban area inhabitants are presented in Table 1 . The trip generation model, taking into account the variability of the trip characteristics in the agglomeration was used to correct the current transport model of the Warsaw agglomeration [6] . The carried-out control tests proved that in adjusted model very good consistency was achieved in the trip distance distribution in relation to the survey results [6] . A comparison example for trips related to the suburban area is presented in Table 2 . The results obtained from the updated model were compared to data on the SIM card movements.
The generation shares of individual municipalities were compared in the division into trips within the suburban area and related to Warsaw. For this purpose, the matrix calculated according to the transport model was transformed into a matrix that could be compared to the one containing information on the SIM card movements. The daily matrix was prepared for all the trip purposes calculated in the traffic model aggregated to the municipalities, excluding the internal trips. The comparison of the most important agglomerational municipalities from the perspective of the trip generation share calculated on the basis of the SIM card movements with the results of the adjusted transport model is presented in Table 3 . The comparison of the trip distance distribution with the results of the adjusted model is shown in Fig. 8 . 
CONCLUSIONS
In case of the local models developed for large cities, it is very important to include not only the movements within these cities, but also in their related functional areas -in the entire agglomeration area. The movements occurring in the area around the main city and those between the suburban area and this city should be mapped. The BigData (SIM card database) analysis carried out as part of the INMOP 3 project proved the occurrence of strong differentiation in particular agglomeration areas (municipalities) in terms of: total generated traffic volume, structure of performed trips (between the municipalities of the suburban area, to the main city) and spatial trip distribution (connections between particular zones). It indicates the need to build more accurate models of the trip generation in the agglomeration areas, and consequently, more accurate trip models. The use of simplifications, which jointly treat the trip generation within the main city of the agglomeration and the trip generation from this city to the suburban area, as well as jointly the trip generation within the suburban area and between the area and the main city, is insufficient. The studies shows it on the example of the Warsaw agglomeration. The strong differences between the municipalities in the agglomeration indicate that it is justified to build separate models of the trip generation for the trip within the suburban area, between the suburban area and the main city, between the main city and the suburban area as well as within the main city.
This approach raises problems related to access to data. They are often limited only or almost exclusively (e.g. in connection with small statistical samples of surveys) to the main city of the agglomeration. However, as shown in the article, it is possible to use unconventional data sources, e.g. the mobile operators' data on the SIM card movements. These data can be used for detailed 
